
  

From the Director 

The opening bars of the first movement 
Sometimes I feel like the conductor of an orchestra ɬ I wave a 

ÞÈÕËɯÉÜÛɯÌÝÌÙàÖÕÌɯÌÓÚÌɯ×ÙÖËÜÊÌÚɯÛÏÌɯÙÌÈÓɯÔÜÚÐÊȭɯ ÕËɯÛÏÈÛɀÚɯÛÏÌɯ

way it is in these early days of VSS. A priority for me has been to 

recruit people far better qualified than I to develop the various spe-

cialist areas of VSS. In addition to Stan Walker in LPVs and Alan 

Plummer in Visual, we now have Dr Paddy McGee of Adelaide to 

handle CVs. With a PhD in CVs and a range of valuable collabora-

ÛÐÖÕÚȮɯÐÛɯÞÖÜÓËɯÉÌɯÏÈÙËɯÛÖɯÍÐÕËɯÉÌÛÛÌÙȭɯ(ɀÔɯÙÌÈÓÓàɯÓÖÖÒÐÕÎɯÍÖÙÞÈÙËɯÛÖɯ

see what Paddy comes up with for us. 

 

Bob Evans of Invercargill has kindly agreed to handle membership and finance for VSS. Thank God 

àÖÜɀÙÌɯÏÌÙÌȮɯ!ÖÉȵɯ,ÌÔÉÌÙÚÏÐ×ɯÈÓÙÌÈËàɯÚÛÈÕËÚɯÈÛɯƖƔȮɯÈÕËɯ(ɀËɯÌß×ÌÊÛɯÔÖÙÌɯÛÖɯÚÐÎÕɯÜ×ɯÈÛɯÛÏÌɯ1 2-9ɯ

Conference. A membership form is in the back of this Newsletter. Remember, only VSS members can 

partake in VSS Projects. 

 

After much arm -ÛÞÐÚÛÐÕÎȮɯ(ɀÝÌɯÍÐÕÈÓÓàɯ×ÌÙÚÜÈËÌËɯÔÌɯÛÖɯÛÈÒÌɯÖÕɯÛÏÌɯÙÖÓÌɯÖÍɯ"ÖÖÙËÐÕÈÛÖÙɯÖÍɯÛÏÌɯ$ÊÓÐ×Úɪ

ÐÕÎɯ!ÐÕÈÙÐÌÚɯ/ÙÖÎÙÈÔÔÌȭɯ(ɀÝÌɯÎÖÛɯÈɯÊÖÜ×ÓÌɯÖÍɯ×ÙÖÑÌÊÛÚɯÐÕɯÔÐÕËɯÛÏÈÛɯ(ɀÓÓɯËÐÚÊÜÚÚɯÓÈÛÌÙɯÐÕɯÛÏÐÚɯNewsletter, 

ÉÜÛɯ(ɯÊÖÕÍÌÚÚɯ(ɀÝÌɯÉÌÌÕɯÛÖÖɯÉÜÚàɯÙÜÕÕÐÕÎɯÛÏÐÚɯÚÏÖÞɯÛÖɯÏÈÝÌɯÈÕàÛÏÐÕÎɯÊÖÕÊÙÌÛÌɯàÌÛȭɯ6ÏÐÊÏɯÐÚɯÞÏàɯÈɯ

#ÐÙÌÊÛÖÙɯ ÚÏÖÜÓËÕɀÛɯ ÉÌɯ Èɯ "ÖÖÙËÐÕÈÛÖÙȭɯ  ÕàÖÕÌɯ ÞÈÕÛɯ ÛÖɯ ÛÈÒÌɯ $ÊÓÐ×ÚÌÙÚɯ ÈÞÈàɯ ÍÙÖÔɯ ÔÌȮɯ ×ÓÌÈÚÌȳɯ

Pleeeease? 

 

Everyone is waiting on what Michael Chapman will produce for our website, www.varstars.org . The 

ÞÌÉÚÐÛÌɯÞÐÓÓɯÉÌɯÈÉÚÖÓÜÛÌÓàɯÊÌÕÛÙÈÓɯÛÖɯÖÜÙɯÖ×ÌÙÈÛÐÖÕÚȭɯ(ÛɀÚɯÈɯÉÐÎɯÜÕËÌÙÛÈÒÐÕÎȮɯÈÕËɯÞÏÌÕɯàÖÜɯÏÈÝÌɯÈɯ

ÝÌÙàɯËÌÔÈÕËÐÕÎɯËÈàɯÑÖÉɯÈÕËɯÖÛÏÌÙɯÈÚÛÙÖÕÖÔÐÊÈÓɯÖÉÓÐÎÈÛÐÖÕÚȮɯÓÌÛɯÈÓÖÕÌɯÍÈÔÐÓàȮɯàÖÜɯÊÈÕɀÛɯ×ÖÞÌÙɯÈÏÌÈËɯ

as fast as a retiree like me. Mike will be at the Colloquium in Wellington on May 22nd, and I think 

àÖÜɀÓÓɯÞÈÕÛɯÛÖɯÉÈËÎÌÙɯÏÐÔɯÞÐÛÏɯÐËÌÈÚɯÈÕËɯØÜÌÚÛÐÖÕÚȭɯ(ɀÝÌɯ×ÙÖÝÐËÌËɯÏÐÔɯÞÐÛÏɯÍÈÐÙÓàɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯ

specs, but the real work is turning specs into a workable reality.  

 

Talking of the Colloquium, as of writing we have 30 registrants, which is good. The Programme is on 

page 31 of this Newsletter 6ÌɀÙÌɯÍÐÕÐÚÏÐÕÎɯÛÏÌɯ"ÖÓÓÖØÜÐÜÔɯÐÕɯÛÏÌɯÈÍÛÌÙÕÖÖÕɯÞÐÛÏɯÈÕɯÖ×ÌÕɯÚÌÚÚÐÖÕɯÖÕɯ

ideas and proposals for VSS. Here are some headings you might like to think about. You can no 

doubt think up others.  

· Research areas and projects. 

· How should we organise and run Projects? 

· Recruitment and membership.  

· Training and advice.  

· What do we want our website to do?  

· Relations to other organisations. 

(ÍɯàÖÜɀÙÌɯÕÖÛɯÎÖÐÕÎɯÛÖɯÉÌɯÛÏÌÙÌȮɯ×ÓÌÈÚÌɯÌÔÈÐÓɯÔÌɯÈÛɯTom.richards@varstars.org with a brief paragraph 

of your question or bright idea so I can put it to the meeting. Otherwise, see you there!  
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$#(3.1ɀ2ɯ".,,$-32 
Stan Walker 

(ɀÔɯÈɯÉÐÛɯÙÜÚÏÌËɯÐÕɯÊÖÔ×ÓÌÛÐÕÎɯÛÏÐÚɯÍÖÙɯÈɯÝÈÙÐÌÛàɯÖÍɯÙÌÈÚÖÕÚɭnone connected with astronomy other 

than the forthcoming Colloquium (and my undertaking to produce a couple of coherent and challeng-

ing papers).  So please ignore any minor miscuesɭÕÌßÛɯÖÕÌɯÐÕɯ ÜÎÜÚÛɯÚÏÖÜÓËÕɀÛɯÏÈÝÌɯ×ÙÖÉÓÌÔÚȭ 

 One thing that has not gone as well as expected are the targets for LPV projectsɭbut these will 

be updated on the website.  PEP in the south developed in a completely different manner than in the 

-'ɯÈÕËɯÐÛɀÚɯÛÈÒÐÕÎɯÈɯÞÏÐÓÌɯÛÖɯÎÌÛɯÛÖɯÎÙÐ×ÚɯÞÐÛÏɯÚÖÔÌɯ×ÌÖ×ÓÌɀÚɯÌß×ÌÊÛÈÛÐÖÕÚɯÛÏÈÛɯÛÏÌÙÌɯÞÐÓÓɯÉÌɯÚÌÓÌÊÛÌËɯ

comparison stars for each target star.  At Auckland over the years we sort of learned DIY photometry 

as there were few people actively involved in this. The other is the conversion from the popular ɭand 

relatively simple ɭÜÕÍÐÓÛÌÙÌËɯÛÐÔÌɯÚÌÙÐÌÚɯ×ÏÖÛÖÔÌÛÙàɯÖÍɯ"5ÚɯÈÕËɯÚÐÔÐÓÈÙɯÖÉÑÌÊÛÚȭɯɯ!ÜÛɯÛÏÌÙÌɀÚɯÈɯÎÓÜÛɯÖÍɯ

ÖÉÚÌÙÝÈÛÐÖÕÈÓɯËÈÛÈɯÖÕɯÛÏÌÚÌɯÖÉÑÌÊÛÚȮɯÛÏÌɯÔÈÑÖÙÐÛàɯÖÍɯÞÏÐÊÏɯÏÈÚɯÕÖÛɯÉÌÌÕɯÈÕÈÓàÚÌËȮɯÕÖÙɯ×ÜÉÓÐÚÏÌËȮɯÚÖɯÐÛɀÚɯ

rewarding to tackle other projects.  Multicolour CCD work is completely different to unfiltered TSP ɭ

so I have to be impressed to the work being done by Giorgio di Scala and others. 

 3ÏÌÙÌɯÈÙÌɯÈɯÕÜÔÉÌÙɯÖÍɯ×ÌÖ×ÓÌɯÖÉÚÌÙÝÐÕÎɯÛÏÈÛɯÞÌɯÏÈÝÌÕɀÛɯÔÈÕÈÎÌËɯÛÖɯÊÖÕÛÈÊÛɯÈÚɯàÌÛɭAlan 

Plummer is keen to work with any visual observers ɭand Tom, Paddy and I would like to hear from 

ÈÕàɯȿÌÓÌÊÛÙÖÕÐÊɀɯÖÉÚÌÙÝÌÙÚȭɯ(ɀËɯÓÐÒÌɯÛÖɯÉÌɯÖÕÌɯÔàÚÌÓÍɯÉÜÛɯÞÌÈÛÏÌÙȮɯÛÏÌɯ-ÌÞÚÓÌÛÛÌÙɯÈÕËɯÛÏÌɯ"ÖÓÓÖØÜÐÜÔɯ

ÏÈÝÌɯÙÈÛÏÌÙɯ×ÙÌÊÓÜËÌËɯÛÏÈÛȭɯɯ!ÜÛɯÓÌÛɀÚɯÏÌÈÙɯÍÙÖÔɯàÖÜȭ 

 6ÌɀÝÌɯÈÓÚÖɯËÙÖ××ÌËɯÛÏÌɯÓÐÚÛÚɯÖÍɯ,ÐÙÈÚɯÈÛɯÔÈßÐÔÜÔɯÈÕËɯÔÐÕÐÔÜÔȭɯɯ-ÖÛɯÉÌÊÈÜÚÌɯÛÏÌàɀÙÌɯÜÕÐÔɪ

×ÖÙÛÈÕÛɯÉÜÛɯÉÌÊÈÜÚÌɯÛÏÌàɀÙÌɯÈÝÈÐÓÈÉÓÌɯÖÕɯÛÏÌɯ  52.ɯÞÌÉÚÐÛÌɯÈÕËɯËÜ×ÓÐÊÈÛÐÖÕɯÐÚɯÈɯÞÈÚÛÌȭɯɯ!ÜÛɯ(ɀÔɯ×ÌÙɪ

sonally becoming more convinced than ever that we need these visual measures of Mirasɭin spite of 

ASAS3. So keep observing! 
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STARS OF THE QUARTER  
Stan Walker  

 

BH Crucis 
This star is an interesting Mira, but without a long history ɭwhich is a surprise as it reaches close to 

naked eye visibility at maximum of ~6.5.  It was discovered by Auckland amateur Ron Welch in 1970 

and its nature was determined by UBV photometry at the Auckland Observatory.  It was one of the 

rare group of Mira stars showing double maxima ɭsee Newsletter, 2009, February. 

 

At that time it had a period of 421 days and a search of patrol photography in the 1930s and 1970sɭ 

though rather poor in quality ɭsuggested similar periods then. However, after 5 maxima were meas-

ured the nature of the star began to change. The period lengthened dramatically and the first maxi-

mum became much less pronounced.  Spectroscopy during the interval 1970-80 indicated an SC class, 

although this appeared to be changing. 

 

It showed a gradually lengthening period during the next 12 cycles.  These have been calculated using 

epochs of minima as the changing shape of the light curve made the detection of the date of maximum 

somewhat uncertain. The last 12 maxima  show no period change and can be fitted by a period of 525 

days.  
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BH Crucis   JD 2439300 + 525 

Figure 1 illustrates the 

changing period of BH 

Crucis over the past 28 

years. The first five meas-

ures make a straight line, 

indicating constant period 

and the last 12 are similar. 

 

This star is unlike the 

other classical period 

changing MirasðR Aqui-

lae, R Hydrae and R Cen-

tauri in that the period 

change has been very 

quickðin 12 cycles as op-

posed to hundredsðand 

has lengthened, rather 

than shortened. 

Initially consideration was given to the idea of a change of pulsation mode ɭafter all, BH Crucis is 

unusual and almost anything seems possible. But the ratio between mode0 and mode1 is rather larger 

than the 104 days observed.  Higher overtones are possible, but these then require a much longer fun-

damental period.  

 

If the period has changed by such a large percentageɭand with very little brightness change ɭthen 

the star itself may well have changed its diameter in conformity with theoretical models. This would 

result in a detectable change of temperature. Luckily there is a large number of UBV measures made 

by the Auckland Photoelectric Observers, as well as some more recent BVI measures made by Giorgio 

di Scala and available from the International Database. These are plotted in Figure 2. 

 

These measures support the proposal that the star has cooled substantially, hence must have a much 

larger radius to emit a similar amount of light. The changing shape of the light curve is evident in this 

figure, as also is the position of maximum temperature. This is noticeable in the V light curves, where 

maximum is rather hard to determine accurately. The star seems also to be much redder at minimum . 

3 
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EX Hydrae 
This CV is interesting as an intermediate polar, with periods of around 67 and 98 minutes. The 

AAVSO are promoting a campaign this winter and some of our readers may wish to participate ɭit is, 

after all, a southern object.  

 

Its main properties were established in the 1970s, largely through a campaign involving amateur -

professional cooperation on three continents. Observers included Nicholas Vogt in Chile, Chris 

Stercken in South Africa, Arthur Page and Harold Kennedy in Queensland and Brian Marino, the 

writer, and others at Auckland Observatory.  This gave complete coverage apart from cloud and there 

were several stretches of more than a day. Amusingly enough, the most prolific site was Auckland 

with clear skies during over 80% of the dark hours in April, 1979.  

 

6ÏÈÛɯÞÌɀÌɯÚÌÌÐÕÎɯÐÚɯÈÕɯÌÊÓÐ×ÚÐÕÎɯ"5ɭwhich had been known since the 1950sɭbut with a very strong 

magnetic field which allows accretion onto the white dwarf only at the poles. George Mumford ob-

served this star for a decade or two prior to this in the hope of seeing some evidence of gravitational 

ÚÓÖÞÐÕÎɯÖÍɯÛÏÌɯÖÙÉÐÛÈÓɯ×ÌÙÐÖËɯÉÜÛɯÌÝÌÕɯÕÖÞɯÐÛɀÚɯÕÖÛɯÊÓÌÈÙɯÞÏàɯÛÏÌɯËÐÍÍÌÙÌÕÛɯ×ÌÙÐÖËÚɯÈÙÌɯÊÏÈÕÎÐÕÎȭɯ ÍÛÌÙɯ

that Roger Freeth and Ian Bond made many hours of high speed measures from Auckland, Mt John 

and Black Birch observatories.  Bill Allen and I observed it in the early 2000s, up to 2002 June, and 

published our findings in the last issue of the old style Southern Stars.  

 

3ÏÌÙÌɀÚɯÊÖÕÛÐÕÜÐÕÎɯÐÕÛÌÙÌÚÛɯÐÕɯÛÏÌɯ×ÌÙÐÖËɯÊÏÈÕÎÌÚɭwhilst the conservatives opt for a gradual, para-

bolic change there is considerable evidence that the changes are abruptɭarguing for some event-

based mechanism. The CBA were looking at this star a year or two ago but I have not seen the results 

×ÜÉÓÐÚÏÌËȭɯ!ÜÛɯÐÛɀÚɯÛÐÔÌɯÛÏÈÛɯÛÏÌɯÚÛÈÙɯÈÕËɯÛÏÌɯÚÐÛÜÈÛÐÖÕɯÞÈÚɯÙÌÌßÈÔÐÕÌËȭ 
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BH Crucis B-V Colours

The legend shows 

cycle numbers re-

lated to period. There 

are 12 cycles missed 

out between the two 

sets. 

 

Cycles 421/1-5 were 

all measured at 

Auckland Observa-

tory using an EMI 

9502 photomultiplier 

tube. Cycles 525/1-3 

are from Milton 

Road and Waiharara 

using an EMI 9924 

pm tubeðsimilar S11 

cathode, fewer stages.  

The last measure was 

with an SBIG ST 9 

Figure 2 shows B-V colours for 9 cyclesðperiods of which are noted in the legend. There is a noticeable 

reddening of the star, supporting a cooling and expanding star. With such a red object the transforma-

tions are probably not ideal as four different photometers have been involved. The B-V colour curve dur-

ing the first five cyclesðwhen BH Cru showed dual maximaðare reasonably similar. The remaining 

curves are quite different, due to the first maximum having turned into a rather erratic and quite small 

hump on the rising branch. Strangely, the first of the 525 day B-V curves shows little colour change. The 

last three, however, show a marked reddening of the star and follow the decrease in amplitude of the ris-

ing hump. Our project involving double maxima Miras fortuitously involves this star as one of the 

targets. Any observing contributions would be welcomed ɭsee also the SC star article on page ##. 

4 
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'ÌÙÌɯÞÌɯÚÌÌɯÛÏÙÌÌɯÏÖÜÙÚɀɯÔÌÈÚÜÙÌÚɯÖÍɯ$7ɯ'àËÙÈÌɯÞÐÛÏɯÛÏÌɯ×ÜÙ×ÓÌɯÓÐÕÌɯÚÏÖÞÐÕÎɯÛÏÌɯÌß×ÌÊÛÌËɯÞÏÐÛÌɯ

dwarf 67 minute period fitted to the data.  Deduced fractions of a day are shown. Eclipses are easily 

seenɭthe first coinciding with the minimum of the WD rotation period, the second near its maximum, 

ÞÐÛÏɯËÙÈÔÈÛÐÊɯËÐÚÛÖÙÛÐÖÕɯÖÍɯÛÏÌɯÓÐÎÏÛɯÊÜÙÝÌȭɯ(ÛɀÚɯÈɯÊÏÈÓÓÌÕÎÐÕÎɯÛÈÙÎÌÛȵɯ3ÏÌɯÙÜÕÕÐÕÎɯÔÌÈÕɯÏÌÓ×ÚɯÛÖɯÊÈÕÊÌÓɯ

out the flickering.  
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SR Crateris 
Rod Stubbings drew attention to this star. It has apparently been called both a CV and an RR Lyrae 

star. His light curve for March -April, 2009, appears below. Both this and the colours of B-V ~0.4 ap-

pear to support this, but it also has intervals when it behaves like a Z Cam star with no variation. 

What is it? Obviously the period of almost half a day is unattractive and presents problems but if any 

""#ɯÖÉÚÌÙÝÌÙɯÍÌÌÓÚɯÓÐÒÌɯÈɯËÐÍÍÌÙÌÕÛɯÛÈÙÎÌÛɯÏÌÙÌɀÚɯÈɯÎÖÖËɯÖÕÌȭɯRod is at stubbo@sympac.com.au 

5 
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Eclipsing Binaries for Fun and Profit  
Bob Nelson, PhD 

 

All right, there is no profit.  But they are fun.  A pair of stars, one being eclipsed by the other, yields a 

dip in the light intensity over time that is easily picked up by the eye or CCD camera.  Accurate de-

terminations of the times of minima yield information about any period changes that might be pre-

sent which in turn yield information about physical changes in the stars, e.g., mass interchange, a 

possible third star, overall evolution, etc.   

 

In a more thorough study, accurate measurements of the light 

intensity throughout a full period (called a light curve) using one 

or more colour filters can be analyzed by available software on 

any computer.  The result is fundamental parameters about the 

stars, such as orbital inclination, stellar temperature and size, 

etc.). However, we should start at the beginning.  Most astrono-

mers know that there are three classes of variable stars:   

 

1.  Eruptiv e -- protostars, Wolf -Rayet stars, supernovae, novae, 

U Geminorum  

2.  Pulsating  -- Miras, Cepheids, W Virginis stars, Delta Scuti 

stars, RR Lyrae stars 

3.  Eclipsing  -- EA, EB, and EW. 

 

The first two classes are called intrinsic variables because the variation in the light intensity originates 

from physical processes within the star.  The last class is called extrinsic because the variation in light 

intensity occurs to a process without the star (e.g., eclipses).   

 

The simplest eclipse process results from two stars in orbit about their common centre of mass.  Just 

by chance (we would not see eclipses otherwise) the inclination is close to 90° and one star passes in 

front of the other, resulting in a loss of total light that we see.  It can get more complicated (with an 

accretion disks, mass transfer streams, star spots, etc.).  Also, one or both of the stars can be a pulsa-

tor or even eruptive.  

 

Eclipsing variables are classified by the General Catalogue of Variable Stars (GCVS) on the appear-

ance of the light curve alone.  There are three main classes:  Algols (EA), Beta Lyrae (EB) and W Ur-

sae Majoris (EW), together with nu-

merous sub-classes, and the nomen-

clature in the GCVS can get quite 

complicated.  Basically speaking: 

 

The EA-type binaries exhibit light 

curves that are essentially flat be-

tween eclipses.  The primary eclipse 

depth can be deep (by many magni-

tudes), and the secondary, very shal-

low or even undetectable.  They gen-

erally have long periods, ranging as 

from a fraction of a day to as long as 

10,000 days; however, at the 90th 

percentile, periods lie in the 0.7-18 

day range. 

 

6 
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The EB-type binaries exhibit light curves 

that are continuously variable with eclipse 

depths that are, in general, unequal; the 

primary is typically a magnitude.  Periods 

vary from 0.4 to 200 days; however, at the 

90th percentile, periods lie between 0.46-

8.8 days. 

 

EW-type eclipsers also exhibit continu-

ously variable light curves with equal 

eclipse depths 0.7 magnitude or less.  Peri-

ods vary from 0.005 days (!) to 2.4 days; 

however, at the 90th percentile, periods 

vary from 0.26-1.1 days. 

 

To understand the situation, one first 

needs to understand gravitational poten-

tials and Roche lobes.  As any student of 

physics knows, there are surfaces of equal 

potential energy surrounding two static 

masses (or like charges, in the electrostatic 

case).  Close to each mass, the surfaces are 

spheres (or circles in 2-D).  Further out, 

they get distorted due to the presence of 

the other mass.  There will then be a po-

tential energy value where surfaces of 

each star having that value just touch at 

one point (see L1 below).  In the rotating 

case, this potential surface is known as the 

Roche lobe, a dumbbell firgure in 3 -D, and 

a  figure-eight in 2-D.  (See Figure 1.)  Fur-

ther out, at lower values for the potential energy, the surfaces pass around both masses, becoming 

'dumbbell' -shaped.  And lastly, as the distances get larger and larger, the potential surfaces approach 

spherical shapes again. 

When rotation is present, another term gets 

added to the mathematical expression for the 

overall potential energy.  As a result, some of 

the outer lines cross and loop around.  See Fig-

ure 4.  Note that this diagram represents a 

slice through a 3-dimensional structure; the 

rotational axis is a vertical line.  

 

The three crossing points (plus two others) are 

known as the Lagrangian points.   

 

If we go to the analogue of a topographical 

map, the lines now become the contour lines.  

Close to each mass, we have the steep slopes 

of a 'volcano' and, in between, we have a pass 

-- the familiar saddle shape.  This is repre-

sented by point L 1.  Further out, we have two 

 

 

 

7 



8 

'sink holes' -- points L 4 and L5.  There are also two more saddle points -- L2 and L3.   

 

Moving back to the case of the orbiting masses, we have many interesting examples.  For example, 

take the case where the large, more massive object on the left is the Sun, and the smaller object is a 

planet.  Remember that the whole structure is rotating about the centre of mass of the two objects.  

Point L 1 is the place where the two gravitational forces on a small object placed there just balance out.  

The SOlar and Heliospheric Observatory (SOHO) was placed there by NASA in 1995-6 (originally as 

a 2-year mission; it is still operating).   It has the advantage of being in accessible from the Earth and 

getting an unobstructed view of the Sun.  

 

The L2 point (on the right in Fig 1) is where the two inward gravitational forces balance the outward 

centrifugal forces on a small object placed there.  The Wilkinson Microwave Anisotropy Probe 

(WMAP) was placed there by NASA in 2001; future observatories to be placed there are the Planck 

satellite, the Herschel Space Observatory, the Gaia Probe, and the James Webb Space Satellite.  They 

will also be accessible from the Earth and have an unobstructed view of the heavens away from the 

Sun. 

 

The L3 point is on the other side of the Sun, a little outside the Earth's orbit.  There, the gravitational 

force from the Sun and the very weak gravitational force from the Earth (in the same direction) are 

balanced by the outward centrifugal force.  

 

Points L4 and L5 are a curious case.  They lie at the same orbital radius as the planet and, for each 

point, the lines to the two masses and between the two masses make equilateral triangles.  It turns 

out that an object placed there is in an exceptionally stable orbit and can in fact make quite large 

loops around that point.  Jupiter's L 4 and L5 points contain several thousand Trojan satellites.  Other 

planets may also have objects at their L4 and L5 points.  (See Wikipedia for much more information -- 

key in 'Lagrangian point'.)  

 

This discussion will resume next issue when we will use the knowledge of the potentials to look at 

the physical processes that produce the light curves. 

PROPOSED TARGETS 
 

Bob has sent VSS a list of underobserved southern binariesɭÐÛɀÚɯÚÐáÌɯÐÚɯÚÛÈÎÎÌÙÐÕÎɭand Tom has 

been discussing joint observing programmes with him and with Roger Pickard of the BAA VSS. 

More about these in the next issue and also on the website. 

7.5

8.5

9.5

0 0.25 0.5 0.75 1

V

B-V + 9.25

2ÐÕÊÌɯÞÌɀÝÌɯÎÖÛɯÈɯÚ×ÈÊÌɯÈɯÓÐÎÏÛɯ

curve of KZ Pavonis, produced at 

Auckland Observatory Back in the 

1980s , is shown here. The observa-

tions, phased to the elements:  

JD 2444434.7546 + 0.9498768 

show a couple of reasonably well -

observed primary and secondary 

eclipses. Note the reddening during 

primary, and the slightly bluer light 

curve during the secondary. The B -

V colour curve has  been offset but 

the scale is identical.  
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Around the World with Eclipsing Binaries  
Tom Richards Coordinator, Eclipsing Binaries Programme   Tom.richards@varstars.org  

 

(ɀÔɯÕÖÛɯÎÖÐÕÎɯÛÖɯÛÌÓÓɯàÖÜɯÈÕàÛÏÐÕÎɯÈÉÖÜÛɯ$!ÚɯÏÌÙÌȮɯÉÌÊÈÜÚÌɯÌÐÛÏÌÙɯàÖÜɯÒÕÖÞɯÍÈÙɯÔÖÙÌɯÛÏÈÕɯÔÌɯÖÙɯàÖÜɯ

ÊÈÕɯÙÌÈËɯ!ÖÉɯ-ÌÓÚÖÕɀÚɯÍÐÙÚÛɯÐÕÚÛÈÓÔÌÕÛɯÖÕɯÛÏÌÚÌɯÍÈÚÊÐÕÈÛÐÕÎɯÖÉÑÌÊÛÚɯÐÕɯÛÏÐÚɯNewsletterȭɯ(ÕÚÛÌÈËȮɯ(ɀÔɯÈÕɪ

nouncing an international collaborative project on them, and asking readers to sign up for the 

ÙÐËÌȭ(ÛɀÚɯÈɯ×ÙÖÑÌÊÛɯÛÏÈÛɯÊÈÕɯÐÕÝÖÓÝÌɯÖÉÚÌÙÝÌÙÚɯÞÐÛÏɯÔÈÕàɯËÐÍÍÌÙÌÕÛɯÐÕÚÛÙÜÔÌÕÛÚȯɯÍÙÖÔɯÝÐÚÜÈÓɯÖÉÚÌÙÝÐÕÎɯ

with small telescopes to CCD work on big reflectors ɬ plus spectrography.  

 

The idea arose from a visit to Roger Pickard, Director of the Variable Star Section of the British Astro-

nomical Association. In our discussion he suggested a joint project on EBs near the celestial equator, 

which can be reached even by the far-north British Isles and the far -south Shaky Isles. A wide longi-

tude coverage is very desirable for getting un-aliased period data quickly. When I proposed the pro-

ject to Professor Bob Nelson of Canada, our EB Adviser, he was most enthusiastic about it and said 

he could probably help with obtaining RV spectra from the venerable 72 -ich DAO reflector 

(pictured).  

 

We will look at a small number of bright detached (EA) eclipsing binaries, within 10° of the celestial 

ÌØÜÈÛÖÙȮɯÈÕËɯÍÖÙɯÞÏÐÊÏɯÛÏÌÙÌɀÚɯÈɯÎÖÖËɯÊÏÈÕÊÌɯÞÌɯÊÈÕɯÔÈÒÌɯÚÐÎÕÐÍÐÊÈÕÛɯÊÖÕÛÙÐÉÜÛÐÖÕÚɯÛÖɯÞÏÈÛɀÚɯÒÕÖÞÕɯ

about them. 

  

(ËÌÈÓÓàȮɯÞÌɀËɯÈÐÔɯÛÖɯÖÉÛÈÐÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÍÖÙɯÈÓÓɯÖÜÙɯÊÈÕËÐËÈÛÌɯÚÛÈÙÚȰɯÉÜÛɯÐÕɯ×ÙÈÊÛÐÊÌɯÞÌɯÊÈÕɯÚÛÈÙÛɯÞÐÛÏɯ

good ephemerides. 

a) precise multicolour light curves and ephermerides,  

b) radial velocity curves,  

c) historical data from bibliographic searches,  

d) derivation of astrophysical quantities,  

e) analysis of secular changes, 

f)     shape models where possible. 

 

How will we go about it?  

1. We will sign up observers from European longitudes through the BAA. We will go for ob-

servers in the Americas; and of course from Oz and NZ. Plus anyone else! 

2. Observers will be assigned a small number of stars, maybe 2-

3, suitable for their equipment.  When one is due to have an 

eclipse in their skies they will be notified and asked to ob-

serve it. Full observing instructions and comparison star data 

will be supplied.  

3. Observers will be asked to comb the available online data 

(Simbad, ASAS-3, etc.) to get as much information on their 

stars as possible. 

4. Results will be collected and analysed centrally using our 

(upcoming) website.  

5. Final results for each star will be published under the names of everyone who has contrib-

uted significantly to the work on it.  

 

(ɀÔɯÞÖÙÒÐÕÎɯÖÕɯÛÏÌɯÊÈÕËÐËÈÛÌɯÚÛÈÙɯÓÐÚÛɯÙÐÎÏÛɯÕÖÞȭɯ ɯÍÜÓÓɯ×ÙÖÑÌÊÛɯÚ×ÌÊȮɯÖÉÚÌÙÝÐÕÎɯÐÕÚÛÙÜÊÛÐÖÕÚȮɯÌÛÊȭɯÞÐÓÓɯ

ÉÌɯÈÝÈÐÓÈÉÓÌɯÚÏÖÙÛÓàȭɯ(ɀÓÓɯÏÈÝÌɯÔÖÙÌɯÛÖɯÚÈàɯÈÉÖÜÛɯÛÏÐÚɯ×ÙÖÑÌÊÛɯÈÛɯÛÏÌɯɁ.ÉÚÌÙÝÐÕÎɯ2ÖÜÛÏÌÙÕɯ5ÈÙÐÈÉÓÌÚɂɯ

ÊÖÓÓÖØÜÐÜÔɯÐÕɯ6ÌÓÓÐÕÎÛÖÕɯÖÕɯ%ÙÐËÈàɯƖƖɯ,Èàȭɯ$ÔÈÐÓɯÔÌɯÐÍɯàÖÜɀÙÌɯÐÕÛÙÐÎÜÌËȭ 
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VISUAL OBSERVING and VARIABLE STARS SOUTH  
Alan Plummer  Visual Coordinator  

 

One of the finest observers of all recently expressed the concern to me that visual VSOing may not be 

valued by the VSS now-a-days, and to his pleasure, I could say otherwise. It is. Watching the public 

ÌÔÈÐÓɯËÐÚÊÜÚÚÐÖÕɯÍÖÙÜÔÚɯÖÝÌÙɯÚÖÔÌɯÛÐÔÌɯ(ɀÝÌɯÖÕÓàɯÌÝÌÙɯÕÖÛÐÊÌËɯÖÕÌɯÖÉÚÌÙÝÌÙɯ×ÜÛɯËÖÞÕɯÜÚɯÌàÌÉÈÓÓÌÙÚȮɯ

and he just seems to pick fights anyway. To everyone that matters we are valuable observers working 

in partnership with the other technologies.  

 

We visual observers may be our own harshest critics when it comes to the pros and cons of electronic 

and visual observing. My own issues include a continual struggle with the Purkinje effect, (I only have 

to find the field of a red star and it leaps out at me appearing brighter than it really is) and, why should 

I observe when the All Sky Automatic Survey (ASAS) does it better? 

 

First and simplest, the Purkinje effect and other problems of technique; I can strive to improve. Any-

ÖÕÌɯÞÏÖɯËÖÌÚÕɀÛɯÒÕÖÞɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯ×ÙÖÉÓÌÔÚɯÏÌÙÌɯÊÈÕɯÙÌÈËɯÖÕÌɯÖÍɯÛÏÌɯÝÐÚÜÈÓɯÖÉÚÌÙÝÐÕÎɯÔÈÕÜÈÓÚɯ

available from the RASNZ or AAVSO websites. And second, for an excellent discussion on working 

ÝÐÚÜÈÓÓàɯÐÕɯÛÏÌɯÛÐÔÌɯÖÍɯÈÜÛÖÔÈÛÐÊɯÚÜÙÝÌàÚȮɯÞÌɯÞÖÜÓËɯÈÓÓɯËÖɯÞÌÓÓɯÛÖɯÓÐÚÛÌÕɯÛÖɯÛÏÌɯ  52.ɯ×ÖËÊÈÚÛɯȿ"ÈÕɯ

5ÐÚÜÈÓɯ.ÉÚÌÙÝÌÙÚɯ2ÛÐÓÓɯ"ÖÕÛÙÐÉÜÛÌɯÛÖɯ2ÊÐÌÕÊÌȳɀɯ3ÏÌÙÌɯÐÚɯÈɯÛÙÈÕÚÊÙÐ×ÛɯÈÝÈÐÓÈÉÓÌɯÛÖÖȮɯÖÕɯÛÏÈÛɯÞÌÉÚÐÛÌȭ 

 

I observe for the sake of being under the stars, not to compete with anything or anyone. The ASAS is 

simply one very accurate and prolific (not perfect!) observer. Southern VSOers have had Albert Jones 

being prolific and accurate for decades, and, thankfully, have still worked. It must be similar also to 

being a professional golfer in the time of Tiger Woods.  

 

Some commitment or other is important to get the most out of astronomy. For instance, look at Figure 

ƕȭɯ!ÌÊÈÜÚÌɯÛÏÌɯÛÈÚÒɯ(ɯÊÏÖÚÌɯÞÈÚɯ52.ÐÕÎȮɯ(ɀÝÌɯÊÖÕÛÙÐÉÜÛÌËɯÛÖɯÛÏÐÚɯËÈÛÈȭɯ3ÏÐÚɯÐÚɯÛÏÌɯÓÐÎÏÛɯÊÜÙÝÌɯÖÍɯÓÖÕÎɯ

period variable R Centauri, plotted from data downloaded from the AAVSO database. This includes 

contributions from the VSS RASNZ members, the AAVSO, and goes back to the work of one Alexan-

der Roberts (1857-1938), an eccentric Scotsman living in South Africa who made over 70,000 observa-

ÛÐÖÕÚȭɯ,àɯÖÞÕɯÉÙÐÌÍɯÛÐÔÌɯÖÉÚÌÙÝÐÕÎȮɯÚÐßɯàÌÈÙÚɯÚÖɯÍÈÙȮɯÐÚɯÜÕËÌÙÓÐÕÌËȭɯ2ÖɯàÖÜɀÙÌɯÓÖÖÒÐÕÎɯÈÛɯÔÈÕàɯ×ÌÖ×ÓÌɀÚɯ

entire observing careers here, finishing, and new ones beginning. 

1891-1911

1911-1930

1930-1950

1950-1970

1970-1989

1989-2009
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